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Abstract
5HVLGXDO2LO=RQHV52=VDUHDJURZLQJVXEMHFWRILQWHUHVWERWKDVDSRWHQWLDOO\ODUJHQHZHQHUJ\UHVRXUFHDQGDQRSSRUWXQLW\
IRU &DUERQ'LR[LGH &2 &DSWXUH8WLOL]DWLRQ DQG 6WRUDJH &&86'HILQHG KHUH DV WKLFN YROXPHV RI URFN FRQWDLQLQJ QHDU
UHVLGXDO VDWXUDWLRQV RI SUHGRPLQDQWO\ LPPRELOH RLO UHVXOWLQJ IURP WKH QDWXUDO LPELELWLRQ RI ZDWHU LQWR DQ RLOILOOHG UHVHUYRLU
52=VE\QDWXUHFDQRQO\EHFRPPHUFLDOO\SURGXFHGYLDWHUWLDU\UHFRYHU\WHFKQLTXHV±SULPDULO\&2HQKDQFHGRLOUHFRYHU\7KLV
VWXG\IRFXVHVRQ52=VLQ3HUPLDQ%DVLQIURPDUHJLRQDOSHUVSHFWLYHWRSURYLGHLQGHSHQGHQWDQDO\VLVRQWKHSRWHQWLDORI52=VDV
D &&86 WDUJHW LQ WKH VWXG\ DUHD %DVHG RQ DQ XQGHUVWDQGLQJ RI 3HUPLDQ %DVLQ 52=V ZHUH OLNHO\ IRUPHG E\ UHJLRQDO
K\GURG\QDPLF IRUFHV WKLV VWXG\ LGHQWLILHV FUXGH RLO VXOIXU FRQWHQW DV D YLDEOH SUR[\ IRU 52= SUHVHQFH 0DSSLQJ DQG
LQWHUSRODWLRQRIFUXGHRLOVXOIXUFRQWHQWUHYHDOVDEURDGVWUDWLJUDSKLFDQGVSDWLDOGLVWULEXWLRQRISRWHQWLDO52=H[LVWHQFHDFURVV
WKH3HUPLDQ%DVLQ7KHVHUHVXOWVVXSSRUWWKHSRVLWLRQWKDW52=VSUHVHQWODUJHWDUJHWVIRU&&86DFWLYLW\LQWKH3HUPLDQ%DVLQDQG
PD\EHSUHYDOHQWLQK\GURFDUERQEDVLQVZRUOGZLGHZLWKVLPLODUO\G\QDPLFIOXLGPLJUDWLRQKLVWRULHV

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI*+*7
Keywords:5HVLGXDORLO]RQH&&86K\GURG\QDPLFV
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RI1RUWK$PHULFD¶VPRVWSUROLILFRLODQGJDVSURGXFLQJUHJLRQV3UHOLPLQDU\HVWLPDWHVRI52=LQWKH3HUPLDQ%DVLQ
SXWWKHWHFKQLFDOO\UHFRYHUDEOHUHVRXUFHDWQHDUO\ELOOLRQEDUUHOV>@52=VDUHDOVRRILQWHUHVWIRUWKHSXUSRVHVRI
&DUERQ'LR[LGH&2&DSWXUH8WLOL]DWLRQDQG6WRUDJH&&86DVILHOGVDFWLYHO\SURGXFLQJIURPWKH52=KDYHDOO
HPSOR\HG&2(QKDQFHG2LO 5HFRYHU\ &2(25 >@ GXH WR WKH ORZPRVWO\ LPPRELOH QDWXUH RI RLO LQ52=V
%HFDXVHWKHSUHVHQWVXSSO\RI&2WRWKH3HUPLDQ%DVLQIURPPRVWO\QDWXUDOVXEVXUIDFH&2UHVHUYRLUVDQGQDWXUDO
JDVSURFHVVLQJIDFLOLWLHVFDQQRWVDWLVI\FXUUHQWQHHGV>@DQWKURSRJHQLF&2VRXUFHVDUH WKHQH[WEHVWFRPPHUFLDO
VXSSO\ RSWLRQ >@ ,I DOO WKH HVWLPDWHG WHFKQLFDOO\ UHFRYHUDEOH 52= UHVRXUFH ZHUH WR EH SURGXFHG XVLQJ
DQWKURSRJHQLF&2WKLVZRXOGWUDQVODWHWRDSSUR[LPDWHO\ELOOLRQPHWULFWRQVRI&2VWRUHG:KLOHLQLWLDOILQGLQJV
VXJJHVWWKDW52=VPD\EHDVLJQLILFDQWUHVRXUFHIXQGDPHQWDOTXHVWLRQVUHJDUGLQJ52=IRUPDWLRQDQGORFDWLRQDUH
\HWWREHIXOO\DQVZHUHG

7KLVZRUNDVVHVVHV WKHSRWHQWLDO UHJLRQDOH[WHQWRI52=VDQGDGYDQFHVEDVLFXQGHUVWDQGLQJRI52=IRUPDWLRQE\
IXUWKHUH[DPLQLQJWKHK\SRWKHVLVWKDW52=VDUHZLGHVSUHDGDFURVVWKH3HUPLDQ%DVLQ>@>@UHVXOWLQJIURPUHJLRQDO
WLOWLQJ DQG K\GURG\QDPLF SURFHVVHV >@>@ 7KH SULPDU\ DLP RI WKLV VWXG\ LV WR LGHQWLI\ WKH JHQHUDO ORFDWLRQV RI
SUHVHQW52=V&RQVLGHULQJDGLYHUVHUDQJHRISRWHQWLDOLQGLFDWRUVWKDWVKRXOGWKHRUHWLFDOO\UHVXOWIURP52=IRUPLQJ
SURFHVVHVWKLVZRUNDQDO\]HVSXEOLFDOO\DYDLODEOHJHRORJLFDODQGJHRFKHPLFDODWWULEXWHVRIWKRXVDQGVRIUHVHUYRLUV
DFURVVWKH3HUPLDQ%DVLQWRGHWHUPLQHZKDWSDUDPHWHUVOLQNHGWR52=IRUPDWLRQDUHWKHPRVWSURPLVLQJLQGLFDWRUV
RI52=SRWHQWLDO LQWKH3HUPLDQ%DVLQDQGZKHUHLQWKHUHJLRQWKHVHLQGLFDWRUVDUHORFDWHGLQWKHVXEVXUIDFH7KH
DLPRIWKLVVWXG\LVWRFRPSOHPHQWWKHH[LVWLQJHIIRUWVRIRSHUDWRUVDQGRWKHUUHVHDUFKHUVE\LGHQWLI\LQJZKHUH52=V
DUH PRVW OLNHO\ ORFDWHG QRW RQO\ IRU WKH FRPPRQO\ VWXGLHG 6DQ $QGUHV )RUPDWLRQ EXW DOVR DFURVV WKH HQWLUH
3KDQHUR]RLFVHFWLRQ

7KHUHJLRQDOYLHZSRLQWRIWKLVVWXG\RIIHUVDXQLTXHSHUVSHFWLYHWR52=VLQWKH3HUPLDQ%DVLQWKDWLVIHDVLEOHXVLQJ
SXEOLFDOO\ DYDLODEOH GDWD DQG LV EH\RQG WKH W\SLFDO VFRSH RI LQGLYLGXDO RSHUDWRUV DQG SURYLGHV FRQWH[W IRU IXWXUH
ILHOGVFDOH VWXGLHV )URP WKH SHUVSHFWLYH RI &&86 D UHJLRQDO DVVHVVPHQW LVPRUH JHUPDQH WKDQ D OLPLWHG VHW RI
LQGLYLGXDOILHOGVWXGLHVLQDVVHVVLQJ52=SRWHQWLDODVDPHDQLQJIXOWDUJHWIRUODUJHVFDOHGHSOR\PHQWDQGPDUNHWIRU
&27KHUHDUHOLPLWDWLRQVWRWKLVWRSGRZQUHJLRQDODSSURDFK7KLVZRUNDVVHVVHVWKHSRWHQWLDODQGQRWQHFHVVDULO\
WKHYHULILHGSUHVHQFHRI52=VDWDQ\JLYHQILHOGRUUHVHUYRLU6LPLODUO\WKLVVWXG\LVQRWGHVLJQHGDVDQH[HUFLVHLQ
UHVRXUFH HVWLPDWLRQ RU FRPPHUFLDO YLDELOLW\ RI 52= H[SORLWDWLRQ 6XFK VWXGLHVZLOO UHTXLUHPRUH UHVHUYRLU VFDOH
ZRUN FRXSOHG ZLWK WKHVH ILQGLQJV DQG WKH SUHYLRXV DQG RQJRLQJ ZRUN RI RWKHUV WRPRUH DFFXUDWHO\ TXDQWLI\ WKH
SRWHQWLDO RI 52=V YROXPHWULFDOO\ 5DWKHU WKLV ZRUN RIIHUV D PRUH H[WHQVLYH TXDOLWDWLYH GHWHUPLQDWLRQ RI KRZ
ZLGHVSUHDGWKHSRWHQWLDOIRU52=VLQWKH3HUPLDQ%DVLQPD\EH

2. Residual oil zones and the Permian Basin 
$ UHVLGXDO RLO ]RQH LV GHILQHG LQ WKLV ZRUN DV D WKLFN YROXPH RI URFN FRQWDLQLQJ QHDUUHVLGXDO VDWXUDWLRQV RI
SUHGRPLQDQWO\ LPPRELOH RLO UHVXOWLQJ IURP WKH QDWXUDO LPELELWLRQ RI ZDWHU LQWR WKH RLOILOOHG URFN GULYHQ E\
K\GURG\QDPLF RU EXR\DQW IRUFHV )LJXUH  7KH WZR GULYLQJ PHFKDQLVPV WKDW IRUP 52=V DUH EXR\DQF\ DQG
K\GURG\QDPLFV)LJXUH

7KHSUHVHQFHRI52=VKDVEHHQQRWHGLQVHYHUDOILHOGVDFURVVWKH3HUPLDQ%DVLQDQGLQFOXGHVILHOGVDWZKLFKHLWKHU
SURGXFWLRQIURP52=VLVRQJRLQJRUSUHVHQFHLVRWKHUZLVHNQRZQWKURXJKSXEOLVKHGZRUN>@>@)LJXUH7KH
REVHUYDWLRQRIWLOWHGRLOZDWHUFRQWDFWV2:&VPHWHRULFGHULYHGUHVHUYRLUIOXLGVDQGPXOWLSOHVLJQVRIIUHVKZDWHU
GLDJHQHVLV WKURXJKRXW WKH NQRZQ 52=V KDV OHG UHVHDUFKHUV WR SURSRVH K\GURG\QDPLF IOXVKLQJ OLQNHG WR QHDUE\
WHFWRQLFXSOLIWDVWKHSULPDU\PHFKDQLVPRI52=IRUPDWLRQDFURVVWKH3HUPLDQ%DVLQ>@>@

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
)LJXUH,GHDOL]HGGLDJUDPVKRZLQJWKHGLVWULEXWLRQRIRLOUHGDQGZDWHUEOXHVDWXUDWLRQ6ZLQPXOWLSOHYLHZVIRUERWKWKHRULJLQDODQGSRVW
GLVSODFHPHQWUHVHUYRLUV%HQHDWKDUHWKHUHODWHGUHODWLYHSHUPHDELOLW\FXUYHVIRURLO.URDQGZDWHU.UZ5HVLGXDORLO]RQHVUHVXOWIURPWKH
LPELELWLRQDQGGLVSODFHPHQWRIRLOIURPWKHUHVHUYRLU


)LJXUH6FKHPDWLFRIWKHRULJLQDODFFXPXODWLRQ$DQGK\GURG\QDPLF%DQGEXR\DQF\&	'GULYLQJPHFKDQLVPVFDSDEOHRISURGXFLQJ
52=V7KH52=LVRXWOLQHGLQEODFN$UURZVLQGLFDWHWKHGLUHFWLRQRIRLOUHGDQGZDWHUEOXHPRYHPHQW

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
)LJXUH0DSRIILHOGVZLWKNQRZQ52=V
3. Distribution of Permian Basin ROZs 
3.3 ROZ proxy identification 
%HFDXVHUHJLRQDOK\GURG\QDPLFVDSSHDUWREHWKHGRPLQDQWPHFKDQLVPRI52=IRUPDWLRQ>@>@>@WKHORFDWLRQRI
52=VFRXOGEHSUHGLFWHGWKHXVLQJDUHJLRQDOSDOHRJURXQGZDWHUIORZPRGHOLIWKHRLOGLVWULEXWLRQSULRUWRXSOLIWDQG
WLOWLQJZDVNQRZQ+RZHYHUSUHWLOWRLOGLVWULEXWLRQVUHPDLQDQXQNQRZQDQGWKHGHYHORSPHQWRISDOHRJURXQGZDWHU
IORZPRGHOVFDUULHVFRQVLGHUDEOHXQFHUWDLQW\ZKHQTXDQWLI\LQJDQGSUHGLFWLQJWKHWLPLQJRISDVWFRQGLWLRQV

5DWKHUWKDQSUHGLFWLQJ52=SUHVHQFHWKHRUHWLFDOO\WKLVVWXG\LGHQWLILHVSRWHQWLDO52=ORFDWLRQVXVLQJSUR[\GDWD
$WWULEXWHV H[SHFWHG RI D 52= UHVXOWLQJ IURP K\GURG\QDPLF IRUFHV FDQ EH JURXSHG LQWR SULPDU\ DQG VHFRQGDU\
LQGLFDWRUVWKDWFDQEHIXUWKHUFDWHJRUL]HGDVGLUHFWDQGLQGLUHFW3ULPDU\LQGLFDWRUVDUHFRQVLGHUHGWKRVHWKDWDUHDQ
LQWULQVLFTXDOLW\RID52=6HFRQGDU\LQGLFDWRUVDUHFKDUDFWHULVWLFVGHPRQVWUDWLYHRIWKHRFFXUUHQFHRI52=IRUPLQJ
SURFHVVHVEXWGRQRWFRQILUP52=SUHVHQFH3ULPDU\DQGVHFRQGDU\LQGLFDWRUVFDQEHIXUWKHUGLYLGHGLQWRGLUHFWDQG
LQGLUHFWOLQHVRIHYLGHQFH7KHIRUPHUDUHGLUHFWREVHUYDWLRQVRI52=SUHVHQFHSULPDU\RU52=IRUPLQJSURFHVVHV
RFFXUULQJ DIWHU RLO DFFXPXODWLRQ VHFRQGDU\ ,QGLUHFW LQGLFDWRUV DUH REVHUYDWLRQV WKDW DUH E\SURGXFWV RI 52=
IRUPDWLRQ RU 52=IRUPLQJ SURFHVVHV EXW QRW QHFHVVDULO\ HYLGHQFH VROHO\ DWWULEXWDEOH WR HLWKHU :KHUHDV GLUHFW
HYLGHQFHVWDQGVDORQHLQGLUHFWHYLGHQFHLVVXJJHVWLYHEXWQRWSURRI

)RUWKHSXUSRVHVRIWKLVVWXG\LQGLUHFWVHFRQGDU\LQGLFDWRUVDUHWKHPRVWIHDVLEOHIRUXVHDVDSUR[\EDVHGRQGDWD
DYDLODELOLW\DQGUHOLDELOLW\,QSDUWLFXODUWKLVUHVHDUFKIRFXVHGRQE\SURGXFWVRIRLOGHJUDGDWLRQ2LOGHJUDGDWLRQLVD
VXLWDEOH LQGLFDWRU IRU VHYHUDO UHDVRQV ,QFRQWUDVW WRREVHUYDWLRQVRIGLDJHQHVLVRUK\GURG\QDPLFVZKLFKFDQ WDNH
SODFH LQ WKHDEVHQFHRIRLORLOGHJUDGDWLRQ LPSOLHV WKDW52=IRUPLQJSURFHVVHVKDYHRFFXUUHGDIWHURUGXULQJ WKH
LQLWLDO DFFXPXODWLRQ RI RLO LQWR WKH UHVHUYRLU $VVXPLQJ K\GURG\QDPLF IRUFHV IRUPHG 3HUPLDQ %DVLQ 52=V RLO
GHJUDGDWLRQ VKRXOG EH QRWDEOH LQ WKH 3HUPLDQ%DVLQ DQ\ZKHUH52=IRUPLQJ SURFHVVHV KDYH RFFXUUHG EXW QRW LQ
UHVHUYRLUVUHPDLQLQJLQVWDWLFFRQGLWLRQVFRQWDFWLQJRQO\FRQQDWHEULQHV

2LOGHJUDGDWLRQ OHDGV WRVHYHUDOFKDQJHV LQRLOFKDUDFWHULVWLFV 7DEOH$WERWKVHYHUDO LQGLYLGXDORLO ILHOGVZLWK
HYLGHQFHRIZDWHULPELELWLRQDQGLQ52=V5DPRQGHWWD>@DQG+RQDUSRXU>@KDYHIRXQGRLOVWREHELRGHJUDGHG
DQG H[KLELWLQJ WKH H[SHFWHG FKDQJHV LQ RLO JUDYLW\ YLVFRVLW\ DQG VXOIXU FRQWHQW UHVSHFWLYHO\ $QDO\VLV RI RLO
SURSHUWLHV IURP WKRXVDQGVRI UHVHUYRLUV LQ WKH3HUPLDQ%DVLQGHPRQVWUDWHV D VWURQJ FRUUHODWLRQEHWZHHQ$3, DQG
FUXGHVXOIXUFRQWHQWFRQVLVWHQWZLWKWKHH[SHFWHGE\SURGXFWVRIRLOGHJUDGDWLRQ)LJXUH7KHUHIRUHVXOIXUFRQWHQW
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LVWDNHQDVWKHEHVWLQGLFDWRUDVLWLVPRUHUHIOHFWLYHRIGHJUDGDWLRQDQGSRWHQWLDOO\OHVVDIIHFWHGWKDQRLOJUDYLW\E\
RWKHUUHVHUYRLUSDUDPHWHUVRURLOVRXUFH
7DEOH2LODWWULEXWHVWKDWDUHDIIHFWHGE\ELRGHJUDGDWLRQ$GDSWHGIURP%DLOH\>@
2LO$WWULEXWH ([SHFWHG&KDQJHLQ4XDOLW\
&UXGHRLOVXOIXUFRQWHQWZHLJKW ,QFUHDVH
2LOJUDYLW\$3, 'HFUHDVH
2LOYLVFRVLW\FHQWLSRLVH ,QFUHDVH


)LJXUH$3,RLOJUDYLW\SORWWHGDJDLQVWFUXGHRLOVXOIXUFRQWHQWZHLJKWUDWLRIRUDOO3HUPLDQ%DVLQILHOGV'DWDVKRZVVWURQJLQYHUVHWUHQGV
LQGLFDWLQJWKHOLNHO\RFFXUUHQFHRIRLOGHJUDGDWLRQ
3.3 ROZ proxy distribution 
$VVHVVLQJ WKH GLVWULEXWLRQ RI KLJK FUXGH RLO VXOIXU FRQWHQW RLOV FRQWDLQLQJ KLJKHU SHUFHQWDJHV RI VXOIXU DUH
SUHGRPLQDQWO\ IURP D OLPLWHG VXEVHW RI UHVHUYRLU IRUPDWLRQV )LJXUH D 7KH VXOIXUULFK RLO IRUPDWLRQV LQFOXGH
DOPRVWDOO3HUPLDQ IRUPDWLRQVRI/HRQDUGLDQDQG*XDGDOXSLDQDJH2WKHU IRUPDWLRQVPD\KDYHVXOIXUULFK ILHOGV
EXW WKH\DUHRXWOLHUV%DVHGRQ WKLV DQDO\VLV WKHNH\52= WDUJHW IRUPDWLRQV H[WHQG IURP WKH/HRQDUGLDQ WKURXJK
*XDGDOXSLDQVWUDWD

6XOIXUFRQWHQWGLVSOD\HGVSDWLDOO\ IRUERWK WKHVKRZV WKDWZKLOHQRWXELTXLWRXVDUHDVRIKLJKHUFUXGHRLO VXOSKXU
FRQWHQWFRYHUPXFKRIWKHUHJLRQ)LJXUHE%DVHGRQWKHSUR[\HYLGHQFHSUHVHQWHGKHUHLWLVDSSDUHQWWKDW52=V
DUHOLNHO\ZLGHVSUHDGRYHUWKH3HUPLDQ%DVLQEXWDUHUHVWULFWHGERWKVWUDWLJUDSKLFDOO\DQGVSDWLDOO\:KLOH52=VDUH
QRW XELTXLWRXV WKH ILQGLQJV RI WKLV ZRUN GHPRQVWUDWH WKH SRWHQWLDO IRU 52= LQ VHYHUDO IRUPDWLRQV QHYHU EHIRUH
LQYHVWLJDWHGIRU52=V,WLVLPSRUWDQWWRQRWHWKRXJKWKDWWKHRFFXUUHQFHRIKLJKVXOIXUFRQWHQWDQGORZ$3,QHLWKHU
JXDUDQWHHVQRUH[FOXGHVWKHSRVVLELOLW\WKDW52=KDVIRUPHG

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
)LJXUH$$YHUDJHVXOIXUFRQWHQWRIFUXGHRLOE\IRUPDWLRQJURXSV7DEOH7KHULJKWWKUHHFROXPQVUHSUHVHQWDYHUDJHZW6IRUUHVHUYRLUV
ZLWKNQRZQRUVXVSHFWHG52=V>@>@%,QWHUSRODWHGVXUIDFHVRIVXOIXUFRQWHQWIRU<HVR*URXSUHVHUYRLUVJHQHUDWHGIRUWKLVVWXG\,QFUHDVLQJ
ZDUPWKRIFRORUVVLJQLILHVLQFUHDVLQJVXOIXUFRQWHQWLQFUXGHRLOVDQGWKHUHIRUHKLJKHUSUREDELOLW\RI52=SUHVHQFH
4. Implications 
%\GHWHUPLQLQJDYLDEOHSUR[\IRU52=LQ WKH3HUPLDQ%DVLQ WKLVZRUNRIIHUVD ILUVWJOLPSVHDW WKHSRWHQWLDO IRU
52= SUHVHQFH LQ DOO IRUPDWLRQV RI WKH 3HUPLDQ %DVLQ 7KH SUHVHQFH RI 52= LQGLFDWRUV LQ PXOWLSOH IRUPDWLRQV
EHVLGHV WKH6DQ$QGUHVDQG*UD\EXUJ WKRXJKQRWXQH[SHFWHGSURYLGHVDGGLWLRQDOFUHGHQFHWR WKHK\SRWKHVLV WKDW
WKH\DUHUHJLRQDOSKHQRPHQD0RUHLPSRUWDQWO\WRWKHH[WHQWWKDWSUHYLRXVHVWLPDWHV.RSHUQD	.XXVNUDD
DUHFRUUHFWWKH\DUHPDGHRQO\IRUDOLPLWHGVXEVHWRIIRUPDWLRQV7KHILQGLQJKHUHWKDW52=SUHVHQFHLVSRWHQWLDOO\
ZLGHVSUHDGLQDGGLWLRQDOIRUPDWLRQVLQGLFDWHVWKDWFXUUHQWSUHGLFWLRQVIRUWKH3HUPLDQ%DVLQ52=UHVRXUFHPD\EH
DQXQGHUHVWLPDWH7KXV WKHSRWHQWLDOO\YDVWVFDOHRI WKH52=UHVRXUFH LQ WKH3HUPLDQ%DVLQDQG WKHFULWLFDOLW\RI
&2(25PDNH3HUPLDQ%DVLQ52=VSULPHWDUJHWVIRUSRWHQWLDO&&86DFWLYLWLHV

:KLOH WKLV VWXG\ KDV IRFXVHG RQ WKH 3HUPLDQ%DVLQ OLWHUDWXUH RQ RLO DQG UHVHUYRLU FKDUDFWHULVWLFV LQ RWKHU EDVLQV
DURXQGWKHZRUOGGHVFULEHDWWULEXWHVVXJJHVWLQJ52=SRWHQWLDO$QRQFRPSUHKHQVLYHOLVWLVSURYLGHG7DEOH

%DVLQ1DPHV /RFDWLRQ
6DQ-XDQ:LOOLVWRQ%LJ+RUQ3HUPLDQ 8QLWHG6WDWHV
:HVWHUQ&DQDGD &DQDGD
-XQJJDU7DULP4DLGDP &KLQD
=DJURV)RUHODQG ,UDT,UDQ
0DUDFDLER 9HQH]XHOD
%DUURZ&DQQLQJ&RRSHU9XOFDQ $XVWUDOLD
%DOWLF6HD /LWKXDQLD
1$ 1RUWK6HD%DUHQWV6HD

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5. Conclusions 
2LOGHJUDGDWLRQLVGHWHUPLQHGWREHWKHRSWLPDOLQGLFDWRURI52=SRWHQWLDOEDVHGRQGDWDDYDLODELOLW\UHOLDELOLW\DQG
WKH IDFW WKDW RLO GHJUDGDWLRQ LV D GLUHFW LQGLFDWRU RI RLOZDWHU LQWHUDFWLRQ LQ WKH UHVHUYRLU $ VWURQJ FRUUHODWLRQ
EHWZHHQ$3,DQGFUXGHVXOIXUFRQWHQWLVFRQVLVWHQWZLWKWKHH[SHFWHGE\SURGXFWVRIRLOGHJUDGDWLRQDQGVXSSRUWVXVH
RIFUXGHRLOVXOIXUFRQWHQWDVSUR[LHVIRUSRWHQWLDO52=SUHVHQFHLQWKH3HUPLDQ%DVLQ$QDO\VLVRIWKHGLVWULEXWLRQ
RI WKHVH SUR[LHV LQ WKH 3HUPLDQ %DVLQ LQGLFDWHV WKDW WKRXJK QRW XELTXLWRXV WKH SRWHQWLDO IRU 52=V LV VSDWLDOO\
ZLGHVSUHDGLQPXOWLSOHIRUPDWLRQV7KLVVXJJHVWVWKDWSUHVHQWHVWLPDWHVRIWKH52=UHVRXUFHLQWKH3HUPLDQ%DVLQ
PD\ EH FRQVHUYDWLYH 52=V DUH QRW XQLTXH WR WKH 3HUPLDQ %DVLQ DQG VKRXOG OLNHO\ EH H[SHFWHG LQ G\QDPLF
K\GURFDUERQEHDULQJ EDVLQV DFURVV WKH ZRUOG :KLOH VLJQLILFDQW DGGLWLRQDO ZRUN UHPDLQV WR XQGHUVWDQG IDFWRUV
FRQWUROOLQJWKHQDWXUHRI52=VWKHSRWHQWLDOUHVRXUFHVL]HPDNHVWKHPDQLPSRUWDQWSRVVLELOLW\IRUERWKFRPPHUFLDO
H[SORLWDWLRQDQG&&86GHYHORSPHQW

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